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2. Evaluation of Land Surface Hydrology 
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CPCU MERRA* Precipitation 
(daily, 0.5°) (hourly, 0.5°) 
ally (daily, 0.5°) 
Correction Factors 
(daily, 0.5°) 


CPCU-corrected Precipitation 
(hourly, 0.5°) 


MERRA-Land 
Precipitation 


¢ Land surface precipitation corrected to CPCU gauge product everywhere. 


¢ Separately for each day / 0.5° grid cell. 
¢ Sub-daily variations from MERRA. 
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CPCU MERRA* Precipitation CMAP/GPCPv2.1 
(daily, 0.5°) (hourly, 0.5°) (pentad, 2.5°) 
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MERRA-2 
Model-generated 
Precipitation (M2AGCM) 


5. Weighted 
Average 


Use Step 1 
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MERRA-2 Corrected Precipitation 
over Land (M2CORR) 
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Land surface precipitation corrected to observations-based products except at high latitudes. 
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Sub-daily/pentad variations from MERRA (through Feb 2016) and GEOS FP-IT thereafter. 
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Time Series Correlation (vs. GPCPv2.2 
ne sasha | R( canis _ minus — M2AGCM 
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MERRA-2 corrected precipitation: 
¢ agrees with GPCPv2.2 in well-observed regions & 
¢ is better than model precipitation. 


Similar results for RMSE and anomaly correlation. 
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Time Series Correlation (vs. GPCPv2.2 
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Precipitation Anomalies (Central Myanmar! 95-97.5E, 20-22.5N 


MERRA-2 corrected precipitation: 


¢ agrees with GPCPv2.2 in well-observed regions & 


¢ is better than model precipitation. 


Anom P [mmd™] 


Similar results for RMSE and anomaly correlation. 
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Eastern US region (95 W-80 W,40 N-30 N; Land Area = 1.5-10° km*) 
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Diurnal Cycle 


Amplitude Phase 

eS ! § MERRA-2 corrected 
precipitation inherits 
fol[Uigar=\meaeu(smice)an 


Wists alae 


’ _, __M2CORR _M2CORR : 
MERRA-2 «/ QO" ESS a CO NE SS: BBR AE Re oleate 
corrected * — ~~ \ lll \ 3 Whew FS BSR ay Wekeenrceicte 
ie y VR derce| 0 . oo &ze:. XY¢4 | 


PreCipiaNOn: "S| a: Oe |g. Bey precipitation has 


‘oa? 


Som BSR, 4 Tonal 


M2AGCM - better amplitude and 


; ______M2AGCM 
model = a Fie “a | 
precipitation = Sek Sy, EI TS Se 


ig 2 


Wieest=m ©) ats (si>) 


fe)g=vel] e)irslikelae 


“120 


Diurnal Cycle Amplitude, JJA (1998-2015) [mm d‘] Diurnal Cycle Phase, JJA (1998-2015) [LST hour] 
02 0.5 1 2 3 4 6 10 12 14 16 18 


Celfo)or-1 Mi Cofe(-\tave m- lave WAC litte) am Oni (er) 
gmao.gsfc.nasa.gov 


INFelitoyar=liA\=1celarclOla(exswr-lale Ms) oy-(erow aCe lanlialsvie-lileyal 4 
Outline 


2. Evaluation of Land Surface Hydrology 
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Terrestrial Water Storage (vs. GRACE) 


R: WERRAS (avg = 0.73) AR: MERRA-2 minus MERRA (avg = 0.08) 
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MERRA-2 monthly TWS correlates 
better with GRACE than TWS from 
MERRA and MERRA-Land. 
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Soil Moisture (vs. In Situ) waa 
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MERRA-2 soil moisture skill is 

¢ similar to that of MERRA-Land, 

¢ slightly better than that of ERA-Interim/Land, and 
¢ significantly better than that of MERRA. 
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MERRA-2 streamflow anomaly R is 
¢ better than that of MERRA and 
¢ similar to that of land-only products. 


MERRA-2 runoff still biased low (not shown). 
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Consistency of Land Surface Forcing aba 


R( 4-day-avg precip, Tair on 4¢* day) for JJA. 
_ MERRA-2 
jis 


(Oo) ac=Tortarem o)a=ve1) eviceNilolamualialia 
ilatcwmexelu) e)(=\om t-larebr-linaless) eaicie>) 
system results in higher 


(ofo) atsiisii=)alenyae) ine lale mie) ceiale F 


= 


MERRA-Land 


Ceifo)oF-1 Mi Cofe(=\tave m= lave WAC litle) m Oni (er) 
G M fX@) gmao.gsfc.nasa.gov 17 


INEEVifeyars lave lce)arslUli(esmr=lale is) oy-\eromAvelaalialisigenilola 


R®anom( Precip, T2Mmax ) Raron(MERRA-2, CRU) ~ Rinon(MERRA, CRU) 
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MERRA-2 improvement 
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Summary 


¢ Land surface precipitation in MERRA-2 is corrected with observations. 


¢ Precipitation corrections algorithm is an extension of that from MERRA-Land with 
ommer= Me lL1i= 10>) a) me) 0s<s~)aVc-11(e)ar-lm 6)celelU(emlawavia(er-mr-lale) 
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MERRA-2 precipitation, terrestrial water storage, soil moisture, and runoff agree 
better with measurements or reference data than same from MERRA. 
¢ Snow model parameter change yields mixed results for MERRA-2 snow estimates. 


Precipitation corrections within the coupled land-atmosphere system 
o facilitate more consistent land surface forcing compared to MERRA-Land, and 
o improve simulated T2m compared to MERRA. 
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Suitable latency. (Thanks to P. Xie et al. at NOAA CPC!) 
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For details, see MERRA-2 Special Collection in J. Climate: 


Reichle et al. (2017a), Land surface precipitation in MERRA-2 
doi:10.1175/JCLI-D-16-0570.1 


Reichle et al. (2017b), Assessment of MERRA-2 land surface hydrology estimates 
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Draper et al. (2017), Assessment of MERRA-2 Land Surface Energy Flux Estimates 
doi:10.1175/JCLI-D-17-0121.1 


